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This paper presents the results of the first archaeobotanical examination from a prehistoric farming settlement in Norway. The 
farm site, Ullandhaug, was inhabited from ca. 350 AD and destroyed by fire ca. 550-600 AD. Charred and unburned plant remains 
were found in soil from fireplaces and cultural layers within the ruins. The analysis of the plant remains showed a dominance 
of hulled, four rowed barley (Hordeum vulgare var. vulgare) while oats (Avena sp.) was less strongly represented. Four flax seeds 
(Linum ussitatissimum) and one poorly preserved grain of millet (Panicum sp.) were also identified. Since ploughed fields were 
found at the farm site, it can be assumed that barley, oats and possibly also flax were cultivated there. Seeds of 15 species favoured 
by agriculture and human activities were also identified. Cereal grains, fruits and seeds found in the fireplaces were probably lost 
during food preparation. The material also contained carbonised remains of 10 species that grow as natural vegetation and that 
ordinarily do not grow on cultivated fields. Two of the wild species probably grew on grazing land. The other wild species may have 
been a part of heathland communities and other plant communities in the area surrounding the farm. The seeds of the wild plants, 
most of which were found in the cultural layer on the floor, may have been brought into the house with the hay or by the livestock. 
The identified species from Ullandhaug include those cultivated plants and weeds that were most common in other northwest 
European countries in the Migration Period. 
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Introduction 

Plant remains from archaeological sites and imprints 
of cereal grains and seeds in pottery can provide infor- 
mation about the types of plants cultivated by early far- 
mers. The first collecting and sampling of prehistoric 
plant remains on a large scale in Norway was done at 
the farm site, Ullandhaug, in southwest Norway, which 
was excavated in 1968 and 1969. Before 1968, no syste- 
matic investigations of plant macrofossils from archa- 
eological sites had been carried out in Norway. How- 
ever, some imprints of cereal grains on pottery had 
been analysed sporadically, and uncarbonised plant re- 
mains from the Oseberg Ship were identified by pro- 
fessor Jens Holmboe (Holmboe 1921). Since 1972, our 
knowledge of prehistoric agriculture has greatly incre- 
ased. During the last decades, many archaeological ex- 
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Fig. 1. Location of the Ullandhaug site in southwest Norway. 


cavations, accompanied by archaeobotanical investiga- The main purpose of the analysis of the plant re- 
tions, have been carried out in Norway, many of them mains in the collected samples from Ullandhaug was 
in the county of Rogaland. to find out what kind of cultivated plants grew in the 
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showing the farm site 
at Ullandhaug with farm 
houses and farmyard. 
From Myhre (1969). 
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fields of the prehistoric farm (Lundeberg 1972). A se- 
cond aim of the investigation was to gain informati- 
on about species of weeds and wild plants growing in 
the fields and in the areas surrounding the settlement. 
Maybe the macrofossils found in the soil can contri- 
bute to the knowledge of farming practices, daily life 
and ecological conditions in the farmland and outlying 
fields of Ullandhaug? 


The Ullandhaug site 

Ullandhaug is an Iron Age farming settlement ne- 
ar the city of Stavanger in southwest Norway (Fig. 1). 
The farm site is situated in a coastal area not far from 
the North Sea. The farm had three houses and about 
5 hectares of cultivated land (Fig. 2). The settlement 
was established in the middle of the third century AD. 
The farm site was inhabited for approximately 250 ye- 
ars and abandoned in the last part of the sixth century 
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because of a fire that destroyed the farmhouses (Myh- 
re 1969). Charcoal from the floors was used for radio- 
carbon dating of the site. The charcoal pieces from the 
three houses date back to approximately 20-480 AD. 
The datings indicate the point in time when the tre- 
es from which the charcoal pieces originated were cut. 
Objects of antiquity found in the excavation indicate 
that the site was settled in the Migration Period. The 
archaeological excavation of the site was carried out in 
1967 and 1968 (Myhre 1969). 


Materials and methods 

On the initiative of an English archaeology student, 
who was one of the workers at Ullandhaug the summer 
of 1968, the sampling of plant macro remains from cul- 
tural layers started. The sampling was carried out by 
20 students who worked at the excavation at Ulland- 
haug. Those who collected the plant remains from the 
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soil samples had never done this before. A very simple 
technique was used. Soil samples from the fireplaces 
and from cultural layers were processed at the site by 
using a flotation method. They had no machines for flo- 
tation. Dry soil was shovelled into a bucket with water 
and they used household flour sieves to skim off char- 
red cereal grains, seeds and fruits (Myhre 1969). The 
mesh size of the sieves is supposed to be approximately 
2mm. Plant remains were picked out by the excavators. 
According to the leader of the excavation, Bjorn Myh- 
re, they primarily looked for cereal grains and did not 
search for smaller seeds. Therefore smaller seeds are 
most likely greatly underrepresented in the samples. 

The prehistoric plant material from Ullandhaug con- 
sists of eight samples, each of them containing carbo- 
nised cereal grains, smaller seeds and fragments. Four 
samples were collected from four different fireplaces in 
house 3 and one from the fireplace of housel. The fire- 
place of house 2 had very thick cultural layers. There- 
fore two samples were collected from this fireplace, one 
from the top and one from the base. In addition plant 
remains were collected from the cultural layer on the 
floor of house 3. There are no samples from cultural 
layers of the floors in houses 1 and 2 because the ex- 
cavation of these parts of the settlement was carried 
out in 1967, one year before the sampling of prehisto- 
ric plant remains started. All the plant material in the 
eight samples was analysed. A survey of the species and 
the number of cereal grains and seeds found in the dif- 
ferent fireplaces of the three houses and in the cultural 
layer on the floor of house 3 can be found in Table 4. 
Plant remains that were heavily charred and difficult to 
identify to the level of genus or species are not included 
in Table 4. 

The plant remains were handed over to Botanical 
Museum at the University of Bergen, where the mate- 
rial was sorted, cleaned and prepared for identificati- 
on. Seeds, fruits and other plant remains were analy- 
sed using a binocular stereomicroscope (10x to 100x 
magnification). The plant macrofossils were identified 
by comparison with the reference collection of modern 
seeds and fruits at the Botanical Museum, University of 
Bergen, and with the reference collection at the Depart- 
ment of Agriculture in the School of Botany, University 
of Cambridge. Modern seeds and fruits were treated 
with chemicals (10% NaOH) to remove the epidermis 
cells in order to make them more like carbonised plant 
remains. Charring experiments with recent plant ma- 
terial were performed as an aid to identification. Mea- 
surements were carried out using an eyepiece graticule 
which was a part of the stereo microscope. Measure- 
ments were made of the length (minus embryo), breadth 
and thickness of the cereal grains (Fig. 3). 
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Fig. 3. Measurements of grains: L= length, B = breadth, T = thickness. 
Drawing: B. Lundeberg 





One segment of a barley rachis was measured from 
the base to the top. Other plant remains such as fruits, 
fruit wall fragments and seeds were also measured (Ta- 
ble 3). Photographic equipment was the Tessovar pho- 
tomacrographic system from Zeiss, which is designed 
for taking photographs of small objects (25-40 mm). 
The work with the identification of the plant remains 
was done from 1969-1971. The identification was do- 
ne on the basis of literature that was accessible at that 
time (including Bertsch 1940, Berggren 1969). The ba- 
sis for the identification of barley was the criteria pro- 
posed by Elisabeth Schieman (1948). In this article the 
results of the analysis are, to some extent, seen in the 
light of newer literature. The identified plant remains 
are presented in three groups; cultivated plants, weeds 
and ruderal plants, and other wild plants. The nomen- 
clature is brought up to date and follows the newest flo- 
ra of Norway (Lid & Lid 2005). 


Results 

Cultivated plants 

More than 1000 charred grains of cereals were sorted 
out from soil samples collected in fireplaces and cul- 
tural layers in the three farmhouses at Ullandhaug. 
Many of the charred grains were not well preserved 
and the characteristics important for identification to 
higher taxonomic levels were missing. 

Barley: 753 cereal grains were sorted out because 
their shape looked like the shape of barley, being 
broadest in the middle and narrower at the upper and 
lower end, seen from the dorsal and ventral side. The 
identification to species level was done on a selection 
of the 203 best preserved grains. Most of these grains 
had remains of chaff on the surface (Fig. 4b). Some 
grains had fine longitudinal stripes or lines in the fruit 
wall. These characteristics are distinctive features of 
hulled barley (Helbzek 1964). Many grains that were 
not very well preserved also had small remains of the 
chaff on their surface, usually in the ventral furrow. 

Some of the grains were symmetrical; others were 
curved to the left or to the right (Fig. 4b). Lopsided 
grains were found in the selection of 203 well pre- 
served grains as well as in the residual selection con- 
taining 550 more or less badly corroded grains. The 
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Table 1. Number of symmetrical and asymmetrical barley grains 




















Preservation | Number Asymmetrical Symmetrical | Symmetry 
of cereal grains cereal uncertain 
grains grains 

Curved | Curved 
right left 

“ 203 23 27 50 103 

preserved 

se! 355 50 52 81 172 

corroded 

es 195 3 6 ? 179 

preserved 

Total number 753 76 85 138 454 

100% |10,10% |11,30%) 18,30% 60,30 % 


























presence of lopsided grains indicates that we are deal- 
ing with six rowed or four rowed barley (Helbzek 1955). 

Two rachis segments were found, the one was quite 
well preserved and the other was broken. Both were 
attached to the same charred cereal grain. No chaff re- 
mains were found attached to the segments. The well 
preserved rachis segment was 3.36 mm long with tiny 
lengthwise lines (Fig. 4a). The size of the rachis seg- 
ment corresponds to the lax-eared four rowed variety 
of barley (Hordeum vulgare var.vulgare). 

Distinct grains of naked barley were not observed. 
This means that most of the barley grains probably be- 
longed to the hulled variety. However, the presence of 

















Fig.4. Hordeum vulgare. var. vulgare: a) Rachis segment, b) Cereal 
grains. Scale bar 1mm. Photo: B. Lundeberg 
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naked barley cannot be excluded. Size measurements 
for the 50 best preserved grains are presented in Table 
2. The size of the barley grains from Ullandhaug corre- 
sponds with that of other finds from northwest Europe 
in the Iron Age and Migration Period (Helbzk 1957, 
KG6rber Grohne 1967, Van Zeist 1968) 

Oats: 16 grains and 3 fragments were identified as 
Avena because they had a long and slender shape. The 
grains were broadest and thickest a little below the 
middle. These characteristics are distinctive features, 
typical for Avena (Korber Grohne 1967). Despite these 
common features, the size and the shape of the grains 
were variable. Some of the grains had the long and 
slender look typical for the lower grain of the Avena 
spikelet. Others were shorter and had a shape typi- 
cal for the upper grain of the spikelet. As no chaff re- 
mains and no floret bases of Avena were found, it is not 
known whether the caryopsis derive from the cultivat- 
ed Avena sativa or from Avena fatua, which occurs as 
a field weed. 

Millet: One grain of millet was found in one of the 
fireplaces. Its length was 1.84 mm, breadth 1.2 mm 
and thickness 0.9 mm. Because the grain was badly 
preserved, the identification was difficult. The grain 
most likely is Panicum milleaceum because of its short 
and broad embryo (Fig. 5a—b). Echinocloa crus galli 
and species of Setaria have oblong embryos. However, 
this identification is uncertain because the grain was 
heavily corroded. 

Flax: Four carbonised seeds had distinctive features 
typical of Linum. The seeds were moderately corroded 
with some small cracks on their surface. However, the 
seeds had the characteristic upper end which is point- 
ed and a little bit bent to one side. The sharp edge on 
the sides which is characteristic for Linum was seen 
on the four seeds, especially near the pointed end. One 
of the seeds was oblong and flat like modern seeds of 
Linum. The other three were more drop-shaped. This 
shape most likely is caused by the process of carboni- 
sation because seeds of Linum contain oils that will 
boil when the seed are heated. How much the shape 
of the seed will be changed, depends on the oil con- 
tent and the intensity of the heat. (Helbaek 1959). This 
process makes the seeds shrink a little both in length 
and breadth. Based on the size and other distinctive 
features, these seeds can be identified as the species Li- 
num usitatissimum. Size measurements for the Linum 
seeds are given in Table 2. 

If the ratio between the breadth and length is con- 
sidered, one will find that the breadth of the Linum 
seeds from Ullandhaug is small in proportion to the 
length compared with charred Linum seeds from oth- 
er countries in northwest Europe. However, the size of 
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the seeds is within the normal variation for seeds of 
Linum ussitatissimum (Korber Grohne 1967). 


Weeds and ruderal plants 

It can be difficult to distinguish between the fruits of 
Persicaria maculosa and Persicaria lapathifolia. Per- 
sicaria lapathifolia usually has circular and flat fruits 
which are made of two carpels that coalesce at their 
edges. The base of the fruits is broad and the upper 
end is acute. The fruits of Persicaria maculosa are a 
bit more eggshaped and a little narrower at the base. 
However, the fruits of Persicaria maculosa can be built 
up from two or three carpels. Fruits which are com- 
posed of three carpels have a different shape with a 
more triangular cross section (Bertsch 1940, Timson 
1963, Berggren 1969). 

59 black and shiny fruits and numerous fragments 
of fruit walls had the characteristic marks typical of 
Persicaria lapathifolia or Persicaria maculosa. Some 
of the fruits were quite flattened (Fig. 6e), others were 
more or less swollen as a result of the process of car- 
bonisation (Fig. 6d). The length of the fruits measured 
between 1.91 and 2.42 mm, which is the normal size 
for fruits of these species. Many of the fruits had broad 
base and could be identified as Persicaria lapathifo- 
lia. The swollen ones were more difficult to identify 
to the level of species. Three fruits were built up from 
three carpels (Fig. 6f). These fruits probably originate 
from Persicaria maculosa. Four carbonised seeds were 
identified as Persicaria lapathifolia (Fig. 6i). 

Four carbonised fruits were identified as Persicaria 
minor. They were rounded with a narrow egg-shaped 
outline and pointed at the upper end (Fig. 6g). These 
fruits were built up from three carpels. 

Persicaria hydropiper has slender, elliptical fruits 
which are rounded at the base and pointed at the up- 
per end. The epidermis wall has a characteristic retic- 
ulum with bigger masks near the edges. Near the mid- 
dle of the lateral faces of the fruits the masks are more 
extended. Five carbonised fruits had these distinctive 
marks and could be identified as Persicaria hydropiper 
(Fig. 6a). 

Fallopia convolvolus has triangular fruits, whose up- 
per and lower ends are pointed. The fruits are broad- 
est in the middle, and the epidermis has a characteris- 
tic, undulating, longitudinal pattern which is built up 
from small spikes (Korber Grohne 1967). Eight fruits 
and some fruit wall fragments were identified as Fal- 
lopia convolvolus because they had this characteristic 
pattern on their surface, and because the fruits were 
triangular and broadest in the middle (Fig. 6b). The 
epidermis pattern was visible on all fruits and fruit 
wall fragments. Three carbonised seeds were identi- 
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Fig. 5. a] Photograph of the millet grain. b] Drawings of the millet 
grain from the dorsal side, the lateral side and in cross section. Scale 
bar 1mm. Drawing/photo B. Lundeberg. 


Table 2. Size measurements of cereal grains and seeds of cultivated 
plants. 























Species Number | Length Breadth Thickness 
of 
grains/ | Max. Av. Min. |Max. Av. Min. | Max. Av. Min. 
seeds 
Hordeum | 50 |6.78 5.80 4.96|3.28 2.73 1.84 | 2.76 2.24 1.44 
vulgare 
Avena sp. 16 6.96 5.49 4.16) 2.48 1.92 1.68 | 1.92 1.63 1.44 
Linum 
ussita- 4 3.84 3.66 3.34) 1.70 1.60 1.54 
tissimum 
eee 1 | 1,84 1,2 0,9 
sp. 



































Fig.6. Weeds and ruderal plants. Carbonised fruits (a-b and d-g) and 
seeds (c andi). a} Persicaria hydropiper, b) Fallopia convolvulus, 

c) Fallopia convolvulus, d-e) Persicaria lapathifolium, f) Persicaria 
maculosa, g} Persicaria minor, h) Persicaria minor, modern fruit, i) 
Persicaria lapathifolium. Scale bar 1mm. Photo: B.Lundeberg. 
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fied as Fallopia convolvolus. They had the same shape 
as modern seeds of this species, with a shiny surface 
and longitudinal stripes (Fig. 6c). 

The surface of seeds of Stellaria media is covered 
with star-shaped bulges. On the broadside of the 
rounded seeds these bulges are arranged in concen- 
tric circles, on the edges these bulges form parallel 
lines. These distinctive marks could be recognized 
on 14 seeds and seed fragments. The pattern was al- 
most worn off on some of the fragments. These seeds 
and seed fragments were identified as Stellaria media 
because they had the same shape, size and epidermis 
sculpture as this species (Fig. 7g—h). 

Seen from the side, fruits of Galium have the shape 
of a kidney. The fruits have an oval depression on the 
side that curves inwards. Six carbonised plant remains 
had this characteristic shape (Fig. 8c). The identifi- 
cation to species level is difficult because the size of 
Galium fruits is variable. Charring experiments with 
modern fruits of Galium aparine and Galium spurium 
showed that carbonised fruits of these species had the 
same rough pattern on the surface. For these reasons 
it is difficult to distinguish between carbonised fruits 
of Galium aparine and Galium spurium. In prehisto- 
ry, Galium aparine was a weed in cornfields. Carbon- 
ised remains of Galium aparine from the Iron Age are 
found in many countries in Europe, including Den- 

















Fig. 7. Weeds and ruderal plants: a) Galeopsis lanadum, b) Urtica 
urens, c) Plantago lanceolata, d) Galeopsis tetrahit, e) Euphorbia 
helioskopia, f) Chenopodium album, g-h J Stellaria media, i) 
Chenopodium album. Scale bar 1mm. Photo: B. Lundeberg. 
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mark, Sweden and England (Helbzek 1954:250-261, 
Hjelmquist 1955, Godwin 1956). Possibly this species 
was also a weed at Ullandhaug? 

16 black, shiny seeds with an almost circular outline 
were identified as Chenopodium album. The seeds had 
a characteristic bulge and a small notch on their ven- 
tral side (Fig. 7f, i). 

Three seeds were identified as Spergula arvensis be- 
cause they had a shape like a discus, with small papilla 
on the surface and a narrow brim at the outer edge 
(Fig. 8b) 

The basis for identification of fruits of Ranunculus 
acris and Ranunculus repens are their shape and their 
epidermis-pattern, which is formed as a reticulum 
(Helbzek 1958). Ranunculus repens has a pattern with 
bigger masks than Ranunculus acris. Four carbonised 
fruits had the characteristic shape for fruits of Ranun- 
culus. Two of them were identified as Ranunculus ac- 
ris, the other two as Ranunculus repens (Fig 8a). 

Three carbonised fragments were identified as parts 
of the fruit wall of Raphanus raphanistrum (Fig. 84d). 
The fragments had wall bars in the longitudinal direc- 
tion with hexagonal or pentagonal cells between them, 
just like the fruit wall of recent fruits of this species 
which were boiled in NaOH to dissolve and remove 
the outer part of the fruit wall. According to Helbaek 
(1964), the outer part of the fruit wall of Raphanus 
raphanistrum will usually be destroyed when carbon- 
ised. The inside of the charred fragments were smooth 
and shiny, with small stripes. Seeds of Raphanus 
raphanistrum contain oils that will boil when exposed 
to heat. Therefore, carbonised seeds of this species 
will easily be damaged and not recognizable (Helbzek 
1964). 

Seeds of Euphorbia helioscopia are egg-shaped and 
have a characteristic epidermis pattern, formed as a 
reticulum with a longitudinal wall bar on each side. 
Two carbonised seeds had these distinctive marks 
(Fig. 7e). 

Nine pieces could be identified as fruits of Galeopsis 
because they were drop shaped with a circular mark on 
the pointed end. One side of the fruit wall had an edge 
or a line starting at the pointed end and running to the 
middle of the fruit. Five of these fruits were identified 
as Galeopsis lanadum because they were slender and a 
bit extended near the pointed end (Fig. 7a). The other 
four fruits were broader, and their outline was near- 
ly egg shaped. The pointed end was relatively broad, 
which is typical for fruits of Galeopsis tetrahit (Fig. 7d) 

Four carbonised fruits and one seed had a shape like 
the shape of fruits and seeds of Urtica (Fig. 7b). That 
means an egg-shaped outline with an acute end and 
convex lateral faces. The most important characteris- 
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tic which is used to distinguish between fruits of Ur- 
tica urens and Urtica dioica is the size. The fruits of 
Urtica dioica are much smaller than fruits of Urtica 
urens. The size of the carbonised fruits of Urtica found 
in the samples tells us that the species Urtica urens 
most likely grew at Ullandhaug. 


Other wild species 
Seeds of Plantago lanceolata have an oval outline, with 
a convex dorsal side and a concave ventral side. That 
means that they have the shape of a boat. In the middle 
of the ventral side is an oblong hilum (Helbaek 1954). 
One carbonised seed of Plantago lanceolata was found 
among the plant remains from Ullandhaug (Fig. 7c). 
Four uncarbonised fruits, which were identified as 
Carex pilulifera, were found in the cultural layer on 
the floor of house 3. The identification was made on 
the basis of shape, size and epidermis structure. Carex 
pilulifera is a pioneer on burnt ground (Gimingham 
1972). One carbonised fruit had a shape and size that 
corresponded with the shape of modern fruits of Carex 
pallescens. The fruit was long and slender, and broad- 
est in the middle. The lumen of the epidermis cells had 
a characteristic, tiny bulge. Twelve other carbonised 
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fruits had the characteristic triangular shape of Carex. 
The epidermis structure was not well preserved. How- 
ever, two of these fruits had a shape like Carex serotina 
(Nilsson & Hjelmquist 1967). 

One oblong, almost boat shaped fragment, with 
tiny longitudinal stripes, was identified as half of a 
fruit wall of Cirsium vulgare. 

Three small and shiny seeds found in the cultural 
layer on the floor of house 3 were identified as Montia 
Fontana, based on their size, shape and a characteris- 
tic pattern of clearly limited epidermis cells. 

Two carbonised seeds had an elliptical shape, one 
pointed end and small rounded cells on the surface, 
like seeds of Polygala. The size of the seeds pointed to 
Polygala vulgaris. 

One uncarbonised, egg shaped seed fragment had 
the characteristic surface of seeds of Viola. The elaio- 
some was missing. The size of the seed corresponded 
to that of Viola canina. 

Arctostaphylos uva-ursi has stone fruits, with several 
seed bearing kernels in the centre of the pulp. Each ker- 
nel has a shape like a section of an orange. Three car- 
bonised plant remains from the Ullandhaug material 


Table 3. Measurements of seeds and fruits of weeds and wild plants. 
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Fig. 8. Weeds and wild species: a] Ranunculus repens with 
characteristic reticulum on the fruit wall, b] Spergula arvensis, c} 
Galium aparine, d) Raphanus raphanistrum, fragment of the fruit 
wall, e) Arcostaphylos uva-ursi, f] Scirpus lacustris Scale bar 1mm. 
Photo: B. Lundeberg. 
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Weeds Number | Length or | Wild Number | Length or 
of seeds/ | Diameter | plants of Diameter 
fruits seeds/ 

fruits 
F Arcto- 

phengpedin 16 |4.2-1.6 |staphylos | 3 |27-29 

album ‘ 

uva-ursi 

Euphorbia 3 2 Carex 1 2 

helioscopia pallescens 

puuleg @ jeeeaa | 4 |45-17 

convolvulus pilulifera 

Galeopsis ous 

5 | 2.3-2.6 | serotina- 20 14-14 
lanadum 
type 

Galeopsistetrahit| 4  |24-29 |“irsium 1 | 3,2 

vulgare 

Galium aparine a jaeceu Mente 3 |10-1.1 

Fontana 

persicaria 56 18-24 Plantago 1 23 

lapathifolium lanceolata 

Persicaria 3 19-24 Polygala 2 21-19 

maculosa vulgaris 

Persicaria minor 4 |2o-2a (PO) 2 leeeee 

lus acris 

Persicaria Scirpus 

f 5 2.4-2.7 : 1 1,8 
hydropiper lacustris 

Raphanus 1 3,1 Viola 1 1,6 

raphanistrum canina 

Ranunculus 2 25-26 

repens 

Spergula arvensis 3 0.9-1.2 

Stellaria media 10 12=2.5 

Urtica urens 4 2.0-2.2 
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Table 4. Plant remains found in fireplaces F and cultural layers CL on the floor of the 




























































































house ruins. 
House1 House 2 House 3 
Cultivated plants FS-6 |F F Fi | F2 | FS | Fe | CL | Total 
Top | Base 
Hordeum vulgare 70 21? | 134 62 |109 | 91 38 32 753 
Avena sp. 1 4 4 1 |3 2 1 3 19 
Linum 1 1 2 4 
ussitatissimum 
Panicum sp. 1 1 
Weeds, ruderal plants 
Chenopodium album 1 al 3 5 1 3 2 16 
ied : 
Fallopia convolvolus 2 4 1 2 1 11 
Galeopsis lanadum 2 1 5 
Galeopsis tetrahit 2 1 1 4 
Galium aparine 1 2 2 1 6 
Persicaria 5 14 /|10 3 12 9 3 56 
lapathifolium 
Persicaria maculosa 2 1 3 
Persicaria minor sl 1 2 4 
Persicaria hydropiper 2 1 2 5 
le ae rum 7. : 4 
Ranunculus repens 1 1 2 
Spergula arvensis 1 2 3 
Stellaria media 2 2 2 1 4 2 1 14 
Urtica urens 1 1 2 4 
Wild species 
Arctostaphylos 1 1 1 3 
uva-ursi 
Carex pallescens 1 1 
Carex pilulifera 4 4 
Carex serotina-type 2 2 
Carex sp. 1 1 1 ? 10 
Cirsium vulgare 1 1 
Montia fontana 1, 2 3 
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were identified as kernels of Arctostaphylos 
uva-ursi because they had this characteristic 
shape and a rough surface, like the kernels of 
this species (Fig. 8e). 

One carbonized fruit was identified as Scir- 
pus lacustris (Fig. 8f). The fruit was built up 
from three carpels and measured 1.75 mm. 
The surface was shiny, with a characteristic 
pattern of well defined cells like recent fruits 
of this species. Fruits of Blysmus, Eleocharis 
and Trichophorum were also considered when 
working with the identification of this fruit. 

Many of the charred plant remains were too 
poorly preserved to be identified. Many of the 
small objects that could not be identified were 
possibly seeds and fruits of weeds and wild 
plants. About forty heavily corroded plant 
remains were ball-shaped, with no epidermis 
fragments left on the surface. These objects 
could be seed remains of species from Bras- 
sicaceae or Fabaceae. 


Discussion 

Cultivated plants 

Barley and oats: The analysis shows that lax- 
eared four-rowed barley was the main crop at 
Ullandhaug in the Migration Period. How- 
ever, the presence of six rowed barley in the 
fields cannot be ruled out. In the samples an- 
alysed, only hulled barley was found. It can be 
assumed that Avena was another important 
crop. However, the lack of botanical evidence, 
like preserved glumes or floret bases, does 
not allow identification to the level of spe- 
cies. Since the number of oat grains is small 
in relation to the number of barley grains, it 
is likely that oats were not cultivated in sepa- 
rate oat fields, but grew scattered in the barley 
fields as apparently was the case elsewhere in 
Europe in this period (Helbzek 1944). 

The main line in the development of barley 
cultivation in northwest Europe was known 
in the 1960s, when the excavation of the site 
Ullandhaug was carried out. In the first part 
of the history of agriculture, naked barley 
(Hordeum vulgare var. nudum) was an impor- 
tant crop. During the last part of the Bronze 
Age and the first part of the Iron Age naked 
barley almost disappeared and the impor- 
tance of hulled barley increased (Hjelmquist 
1955, Helbeek , 1957, 1958 , van Zeist 1968). 

Since 1972, our knowledge of prehistoric 
agriculture has greatly increased. Cereal cul- 
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tivation in southwest Norway is documented by pollen 
analysis as early as 2200 BC (Prosch-Danielsen & Si- 
monsen 2000). During the last decades, many archae- 
ological excavations, accompanied by archaeobotani- 
cal investigations, have been carried out in Norway, 
many of them in the county of Rogaland. Archaeologi- 
cal excavations of several sites on the island Hundvag 
uncovered rich finds of macrofossil plant remains, 
among them cereal grains dated to the Late Bronze 
Age (Juhl 2001). At Gausel, Stavanger, 15 prehistoric 
houses were excavated. Here the oldest carbonised re- 
mains of cereals were found in Pre-Roman Iron Age 
deposits (Borsheim & Soltvedt 2002). At Forsand- 
moen, soil samples from 100 prehistoric houses were 
analysed. Plant macrofossils from these soil samples 
have provided evidence of the cultivation of cereals in 
Rogaland through a continuous period of about 2000 
years, ending about 600 AD (Bakkevig 1991). 

The results of the archaeobotanical investigations 
from these sites point out emmer (Triticum dicoccum) 
and naked barley (Hordeum vulgare var.nudum) as the 
most common cereals in the Late Neolithic and Bronze 
Age. As time passed by, the importance of these cere- 
als decreased, and hulled barley (Hordeum vulgare var. 
vulgare) became the most important cereal, but also 
oats (Avena sp.) became common during the Iron Age. 
In the Migration Period, hulled barley was the pre- 
dominant cereal. Analysis of the carbonised remains 
of cereals from several sites, also in eastern parts of 
Norway and in Sweden, suggest that hulled barley was 
the predominant cereal also in these areas in the Mi- 
gration Period (Viklund 1998, Bakkevig 2002). 

To sum up, the archaeobotanical investigations done 
in the last decades, as well as evidence from older in- 
vestigations, point to hulled barley as the most com- 
mon cereal in northwest European countries in the 
Migration Period. Oats were also cultivated. Thus the 
finds of hulled barley and oats at Ullandhaug corre- 
spond with results from Norway and from the other 
countries in northwest Europe. 

Millet: On the basis of only one corroded grain of 
millet (Panicum sp.), it cannot be confirmed whether 
this cereal might have been cultivated at Ullandhaug. 
Perhaps millet was present only as a weed in the fields? 
Other archaeobotanical evidence of millet is not re- 
ported from this part of Norway. 

Flax: It can be assumed that seeds of flax (Linum 
ussitatissimum) are underrepresented in the samples 
because these seeds are given low preservation chanc- 
es when heated, due to their oil content. Carbonised 
seeds of this species often are corroded to a level 
which makes identification difficult (Helbzek 1959). 
Two of the flax seeds were found in one of the fireplac- 
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es. These seeds most probably were lost during food 
preparation, which indicates that flax seeds possibly 
were a part of the diet. We do not know whether the 
flax plant was used as a source of fibres by the inhabit- 
ants of Ullandhaug. Flax also has been reported from 
other sites in this area. Some carbonised seeds were 
found in two houses dated to the Pre-Roman Iron Age 
and the Migration Period at Gausel, which is situated 
near Ullandhaug (Borsheim & Soltvedt 2002). It there- 
fore can be assumed that flax probably was cultivated 
in southwest Norway at that time, possibly also at Ul- 
landhaug. 

The fireplaces were the centres for food processing 
and cooking activities. At Ullandhaug cereal grains 
were ground in mills located near the fireplaces (Myhre 
1969). Most of the carbonised cereal grains and seeds 
of weeds were found in soil samples collected in the 
fireplaces. These grains and seeds probably have been 
lost by accident during food preparation. This indicates 
that not only cereals, but also seeds of weeds might 
have been a part of the diet. Seeds from weeds growing 
in the fields could easily be mixed with the crop when 
harvesting. Tall growing species or climbing ones such 
as Fallopia convolvolus could have become a constitu- 
ent of the harvested crop. We have no evidence that 
seeds of weeds were collected intentionally in order to 
supplement the diet. 

No storage deposit containing harvested, but un- 
processed crops was found. The archaeobotanical 
finds at Ullandhaug therefore are not a good source 
of information about harvesting techniques. However, 
the plant remains hidden in the soil provided an im- 
portant contribution to the knowledge of the diet and 
daily life on the farming settlement. 


Weeds and ruderal plants 

Because the excavators of the site Ullandhaug were in- 
experienced, and because they primarily searched for 
cereals, a great part of the smaller plant remains like 
small seeds and spikelet fragments were not taken care 
of. After all, several small seeds were collected, indi- 
cating that greater quantities of these plant remains 
were originally present in the cultural soil. 

The species Persicaria lapathifolium, Persicaria 
maculosa, Fallopia convolvolus, Chenopodium album, 
Stellaria media, Spergula arvensis and Galeopsis tet- 
rahit are common weeds among prehistoric cereals 
in northwest Europe (Helbzk 1954). Species that oc- 
cur less frequently in prehistoric plant material were 
also found among the plant remains from Ullandhaug. 
Some of these are weeds from the fields (Raphanus 
raphanistrum, Euphorbia helioscopia, Galeopsis la- 
nadum), others are species growing in ruderal land 
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or in other plant communities influenced by human 
activities (Galium aparine, Plantago lanceolata, Ur- 
tica urens, Persicaria hydropiper, Pesicaria minor, 
Ranunculus repens). The weed flora indicates that 
conditions like soil type, moisture content, pH and 
nutrient content in the fields varied considerably. The 
presence of species like Raphanus raphanistrum and 
Spergula arvensis indicate that a part of the cultivated 
land was poor in nutrients and had low pH. Stellaria 
media, Persicaria minor and species of Galeopsis sug- 
gest that some of the soil at the farm site was damp 
and humus-rich. Chemical analyses of the soil near 
the south western entrance of house 3 showed that the 
soil in this area had a high content of phosphate. Pot- 
tery fragments indicate that rubbish was thrown out 
from this entrance (Provan 1971). Plants like Urtica 
urens, Galium aparine, Ranunculus repens, Chenopo- 
dium album and Galeopsis tetrahit which prefer soil 
rich in nutrients may have grown here. On rainy days 
water rich in nutrients has seeped down from the place 
where rubbish was deposited to the area near the well. 
In this wet area Persicaria hydropiper and Montia fon- 
tana may have grown. 


Other wild species 

The species Carex pallescens, Carex pilulifera, Viola 
canina, Arctostaphylos uva-ursi and Polygala vulgaris 
are not weeds or ruderal plants, but may have grown in 
the natural vegetation near the farm site. Pollen ana- 
lytical investigations show that the vegetation in the 
neighbouring areas was heathland (Simonsen1968), 
which is a habitat for these species. Carex pilulifera is 
also a pioneer on burnt ground. This species probably 
settled in the burnt out ruins soon after the fire had 
destroyed the farm. 

Probably, there were pastures near the farm site. The 
species Cirsium vulgare and Ranunculus acris possibly 
grew in areas with grazing land. Plantago lanceolata 
has been considered to be the most reliable indicator 
plant of farming practice including cultivation of ar- 
able land and grazing land (Fegri 1970). This species 
may have grown on areas near the fields, on a roadside, 
on a hill or in a pasture or meadow. 

One part of house 3 was used as a cowshed. It can 
be supposed that hay was carried into the house to 
feed the cattle. The people at the farm most likely used 
many different ecosystems as hayfields (Myhre 1969). 
It is possible that some of the seeds found in the cul- 
tural layers from the floor in house 3 may originate 
from plant material brought into the house as part of 
the hay. The fruits of Carex were most likely brought 
into the house in this way. It is also possible that seeds 
might have been brought in by the livestock or origi- 
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Fig. 9. The reconstructed iron age farm site at Ullandhaug as it looks 
today. Photo: Terje Tveit AM. 


nated from faeces of the cattle on the floor. The spe- 
cies Scirpus lacustris, which grows in ponds and lakes, 
have long and strong stems. In Germany, this species 
has been used for roofing (Frahm 1972). Maybe it was 
used for this purpose at Ullandhaug? 


Conclusion 
Ullandhaug was the first prehistoric site in Norway 
where macrofossil plant remains were collected sys- 
tematically from cultural layers to be analysed and 
identified. This article has focused on the plant re- 
mains from Ullandhaug as a part of the picture of the 
history of plant cultivation in Norway. Cereal grains 
and remains of weeds represent a proof of agricultural 
activity at the settlement. The identified plant species 
include those cultivated plants and weeds that are 
most common in other northwest European coun- 
tries during the Migration Period. Weeds and ruderal 
plants that occur less frequently among prehistoric 
plant remains were also found at Ullandhaug. In ad- 
dition, remains of several wild species, that were part 
of the natural vegetation mosaic around the site, were 
hidden in the cultural layers. These species were prob- 
ably gathered by the farmers for various purposes. 
The Iron Age farm at Ullandhaug is reconstructed 
and rebuilt. It is open to the public and the informa- 
tion gained from the archaeobotanical study is incor- 
porated in the presentation. 


Acknowledgements 

I would like to thank Gay Wilson, Botany school, Sub- 
departement of Quarternary Research, University of 
Cambridge who trained me in the identification of 
charred plant remains and taught me how to perform 
charring experiments. Valuable contributions to my 
work also came from K. Wasilykova, who visited Ber- 
gen to hold a seminar on prehistoric plant remains. 


AmS-Varia 53 


Thanks also to W. Van Zeist for checking my identifi- 
cations of cereals and flax. Two referee-persons read 
early versions of this article and suggested improve- 
ments. I want to send them my sincere thanks. 


References 

Bakkevig. S. 1992. Prehistoric cereal raising at Forsandmoen, 
SW-Norway. Changes in the transition between Bronze Age 
and Iron Age. Laborativ Arkeologi 6, Stockholm. 

Bakkevig, S. 2002. Archaeobotany in Norway: Investigations 
and methodological advances at the Museum of 
Archaeology, Stavanger. In Viklund, K. (red.). Nordic 
archaeobotany — NAG 2000, pp. 23-48. Archaeology and 
environment 15. Umea. 

Behre, K-E. 2008. Collected seeds and fruits from herbs as 
prehistoric food. Vegetation history and archaeobotany 17. 
65-73. 

Berggren,G. 1969. Atlas of seeds and small fruits of Northwest- 
European plant species with morphological descriptions. 
Swedish Natural Science Research Council, Stockholm 

Bertsch,K. 1940. Friichte und Samen. Ein Besimmungsbuch 
zur Pflanzenkunde der vorgeschichtlichen Zeit. Enke. 
Stuttgart . 

Bowman, A. 1966. Studies of the heat induced Carbonication 
of Cereal grain. B. SC. Thesis. 

Borsheim R.L.& Soltvedt E. 2002. Gausel-utgravingene 1997- 
2000. AmS-Varia 39. Stavanger 

Fram, J-P 1972. Die Vegetation auf Rethdiachern. Kiel. 

Feegri, K. 1970. Norges planter II. Cappelen, Oslo. 

Gimingham, C. 1972. Ecology of Heath Lands. Chapman and 
Hall, London. 

Godwin, H. 1956. The history of the British Flora. Cambridge 
University Press, Cambridge. 

Helbeek. H. & Jessen, K. 1944. Cereals in Great Brtain and 
Ireland in prehistoric and early historic Times. Kongl. Dan. 
Videsk. Selsk. Biol. Skr. 3. Nr. 2. 

Helbzek, H. 1952. Early crops in southern England. Proc. 
Prehist. Society18, 194-233. 

Helbeek, H. 1954. Prehistoric food plants and weeds in 
Denmark. A survey of archaeobotanical research 1923- 
1954. Danm. Geol. Unders. Series II. 

Helbzek, H. 1955. The Botany of the Vallhagar Iron Age Field. 
In Stenberger, M. et. al. (eds.). Vallhagar. A Migration 
Period Settlement on Gotland, pp. 653-699. Sweden. 
Copenhagen. 

Helbzek, H. 1957. Bornholm plant economy in the first 
half of the first millenium A.D. In Klindt Jensen, O. 

(ed.). Bornholm i folkevandringstiden, pp. 259-278. 
Nationalmuseets Skrifter. Storre Beretninger 2. 

Helbzek, H. 1958. Grauballemandens sidste maaltid.( The last 
Meal of Grauballe Man) Kum, 83-116, Arhus. 

Helbzek, H. 1959. Notes on the evolution and history of 
Linum. Kum, 103-129, Arhus. 

Helbzek, H. 1964. The Isca Grain, a Roman Plant Introduction 


63 


Plant remains from Ullandhaug, an iron age farm site from the migration period in southwest Norway 


in Britain. The New Phytologist 63, 158-165. 

Hjelmquist, H. 1955. Die alteste Geschichte der Kultupflanzen 
in Sweden. Opera Botanica 1. Nr. 3. 

Holmboe, J. 1921. Nytteplanter og ugres i Oseberg-fundet. 
Osebergfundet 5. Kristiania. 

Juhl, K. 2001. Austbo pa Hundvag gennom 10 000 
ar. Arkeologiske undersogelser i Stavanger 
kommune1987-1990, Sydvest-Norge. Ams-Varia 38, 
Stavanger. 

K6rber-Grohne, U. 1967. Geobotanische Untersuchungen auf 
der Feddersen Wierde. Feddersen Wierde, Band 1. Steiner, 
Wiesbaden. 

Lid, J. & Lid, D.T. 2005. Norsk flora. Det norske samlaget. 
Oslo 

Loken,T., Pilo L. & Hemdorff, O. 1996. Maskinell 
flateavdekking og utgraving av forhistoriske 
jordbruksboplasser. AmS-Varia 26, Stavanger. 

Lundeberg, B. 1972.Planterester fra Ullandhaug, et 
gardsanlegg pa Jeeren fra folkevandringstiden. Upublisert 
hovedfagsoppgave, Universitet i Bergen. 

Martin, A.G & Barkley, W.D. 1961. Seed Identification 
Manual. University of California Press, Berkeley and Los 
Angeles, California. 

Myhre B. 1969. Gardsanlegget pa Ullandhaug etter to 
gravingssesonger. Fra haug ok heidni 1, 201-228. 

Nilsson, O. & Hjelmquist, H. 1967. Studies on the Nutlet 
Structure of South Scandinavian Species of Carex. Bot. 
Not. 120, 460-488. 

Provan,D. 1971. Soil phosphate analysis as a Tool in 
Archaeology. Norwegian Archaeological Review 4, Nr. 2, 
37-49, 

Prosch-Danielsen,L. & Simonsen, A. 2000. Paleoecological 
investigations towards the reconstruction of the history of 
forest clearance and coastal heathland in south-western 
Norway. Vegetation History and Archaeobotany 9, 189-— 
204. 

Simonsen, A. 1968. Pollenanalyse av et jordprofil fra 
jernaldergarden ved Ullandhaug. Fra haug ok heidni, 
187-195. 

Schiemann, E. 1948. Weizen, Roggen und Gerste. In Engler, A. 
& Prantel, K. (eds.). Natiirliche Pflantzenfamilien. Jena. 

Soltvedt, E-C. 2000. Carbonised cereals from three Late 
Neolithic and two Bronze Age sites in western Norway. 
Environmental Archaeology, the Journal of Human 
Palaeoecology 5, 49-62. 

Timson ,J. 1963.The taxonomy of Polygonum lapathifolium L., 
P. nodosum Pers. and Polygonum tomentosum Schrank. 
Watsonia 5, 386-395. 

Viklund, K. 1998. Cereals, weeds and crop. Processing in Iron 
Age Sweden. Methodological and interpretive aspects of 
archaeobotanical evidence. Archaeology and Environment 
14. Umea. 

Zeist, W. van 1970. Prehistoric and early historic food plants 
in the Netherlands. Paleohistoria 14, 41-173. 


AmS-Varia: ISSN 0332-6306 

1. Mollerop, O. (red.) 1978: Virksomheten ved Arkeologisk museum i 

Stavanger. ISBN 82-90215-06-1. Kr 15,- 

Mandt, G. & Neess, J.-R. 1978: Mal og midler for arkeologistudiet i Norge 

— tilbakeblikk og kommentar. ISBN 82-90215-08-8. Kr 15,- 

Padberg, L. von 1978: Om en nypublisering av Rogalands brakteatene. 

(Summary in English.) ISBN 82-90215-11-8. Kr 10,- 

4. Loken, T. (red.) 1979: Jern og jernvinne som kulturhis-torisk faktor i 

jernalder og middelalder i Norge. (Mit Zusammenfassung.) 
ISBN 82-90215-12-6. Kr 15,- 

. Wishman, E. H. 1979: Studiet av Ryfylkes klimahistorie i sein- og 

postglasial tid. (Summary in English.) ISBN 82-90215-15-0. Kr 40,- 

Skjolsvoll, A. 1980: Boplassen pd Nygard i Ogna. (Summary in English.) 

ISBN 82-90215-22-3. Kr 15,- 

Skjolsvold, A. 1980: Boplassen pa Holeheia i Klepp. (Summary in 

English.) ISBN 82-90215-23-1. Kr 15,- 

Simonsen, A. 1980: Vertikale variasjoner i Holocen pollense-dimentasjon 

i Ulvik, Hardanger. (Summary in English.) ISBN 82-90215-28-2. Kr 20,- 

Lindblom, I. 1980: Slipte spisser av bergart i Rogaland. Funnspredning og 

mulige arsaker til denne. (Summary in English.) ISBN 82-90215-30-4. Kr 

15,- 

10. Hoigard Hofseth, E. 1982: Kulturminner i Vikedals-vassdraget, 
Rogaland/Hordaland. Verneplan for vassdrag —10 ars vernede vassdrag. 
(Short summary in English.) ISBN 82-90215-45-2. 

Kr 20,- 

11. Hoigard Hofseth, E. 1982: Kulturminner i Bjerkreims-vassdraget, 
Rogaland/Vest-Agder. Verneplan for vass-drag — 10 ars vernede vassdrag. 
(Short summary in English.) 

ISBN 82-90215-46-0. Kr 55,- 

12. Bang-Andersen, S. 1983: Kulturminner i Dyraheio. 
(Short summary in English.) ISBN 82-90215-54-1. Kr 30,- 

13. Hogestol, M. (red.) 1985: Samarbeid pd tvers av faggrenser. Innlegg 
pa Norsk arkeologmotes symposium 1984. (Summary in English.) ISBN 
82-90215-59-2. Kr 40,- 

14. Braathen, H. 1985: Sunde 34. Deskriptiv analyse av en sorvestnorsk 
boplass fra atlantisk tid. (Summary in English.) ISBN 82-90215-60-6. Kr 
40,- 

15. Neess, J.-R. (red.) 1985: Arkeologi og etnisitet. NAM-Forskningsseminar 
nr. 3, Kongsvoll Fjellstue, 25.-27. sept., 1984. (Summary in English.) ISBN 
82-90215-65-7. Kr 45,- 

16. Bakka, T. 1997: Stadnamn, vegar og verksemd i Dyraheia. Om 
stadnamn i heiomrddet mellom Setesdal/Vest-Telemark og Nordaust- 
Ryfylke. (Summary in English.) ISBN 82-7760-000-3. Kr 90,- 

17.Bertelsen, R., Lillehammer, A., Neess, J.-R. (red.) 1987: Were they all men? 
(English text.) ISBN 82-90215-68-1. Kr 50,- 

18. Komber, J. 1989: Jernalderens gardshus. En bygningsteknisk analyse. 
(Mit Zusammenfassung.) ISBN 82-90215-80-0. Kr 125,- 

19. Lillehammer, A. (red.) 1992: Arkeologi, vern og museum. Odmund 
Mollerop 70 dr. ISBN 82-90215-91-6. Kr 175,- 

20. Lundstrom, I. & Adolfsson, G. 1993: Utstdallningarna vid Arkeologisk 
museum i Stavanger. ISBN 82-90215-92-4. Kr 50,- 

21. Lundstrom, I. & Adolfsson, G. 1993: The Exhibitions at the 
Archaeological museum in Stavanger, Norway. 

ISBN 82-90215-93-2. Kr 50,- 

22. Prosch-Danielsen, L.1993: Naturhistoriske undersokelser i Rennesoy 
og Finnoy kommuner, Rogaland, Sorvest-Norge. (Summary in English.) 
ISBN 82-90215-95-9 (kpl.) ISBN 82-90215-97-5 (b. I). Kr 120,- 

23. Hogestol, M. 1995: Arkeologiske undersokelser i Rennesoy kommune, 
Rogaland, Sorvest-Norge. (Summary in English.) ISBN 82-90215-95-9 
(kpl.) ISBN 82-90215-98-3. (b. II). Kr 130,- 

24. Selsing, L. (red.) 1995: Kilder for klimadata i Norden fortrinnsvis i 
perioden 1860-1993. Sources for climatic data in Norden mainly in the 
period 1860-1993. (Abstracts in English, five articles in English.) ISBN 
82-7760-014-3. Kr 110,- 

25. Pedersen, E. S. (red.) 1996: North European climate data in the latter 
part of the Maunder Minimum period A.D. 1675-1715. Extended 
abstracts from the Regional North-European 
sub-group meeting on historical cli-matology in Stavanger, Norway. ISBN 
82-7760-015-1. Kr 90,- 

26. Loken. T., Pilo, L. & Hemdorff, O. 1996: Maskinell flateavdek-king og 
utgravning av forhistoriske jordbruksplasser — en metodisk innforing. 
(Summary in English.) ISBN 82-7760-017-8. Kr 100,- 

27. Lindblom, L, Simonsen, A. & Solheim, L. 1997: Husoy — palaeoecology 
and prehistory of a small island on the SW coast of Norway. (Summary in 
English.) ISBN 82-7760-020-8. Kr 70,- 

28. Gansum, T., Jerpasen, G. B. & Keller, C. 1997: Arkeologisk 
landskapsanalyse med visuelle metoder. (Abstract and summary of 
method in English.) ISBN 82-7760-026-7. Kr 90,- 


ed 


wo 


on 


a 


N 


so 


29. Ytterdal, A. 1997: Ardalskrusifikset. Et unggotisk krusi-fiks fra Ryfylke. 
Undersokelser, konservering og restaurering (Abstract and summary in 
English.) ISBN 82-7760-027-5. Kr 120,- 

30. Fuglestvedt, I. & Myhre, B. (red.) 1997: Konflikt i forhistorien. 
(Abstracts in English.) ISBN 82-7760-029-1. Kr 100,- 

31. Selsing, L. (red.) 1997: Fire fragmenter fra en forhistorisk virkelighet. 
(Abstracts in English.) ISBN 82-7760-030-5. 

Kr 100,- 

32. Griffin, K. & Selsing, L. (red.) 1998: Dendrokronologi i Norge. 
(Abstracts in English.) ISBN 82-7760-035-6. Kr 100,- 

33. Loken, T. (red.) 1998: Bronsealder i Norden — Regioner og interaksjon. 
Foredrag ved det 7. nordiske bronsealder-symposium i Rogaland 31. 
august — 3. september 1995. (Abstracts in English or German.) ISBN 82- 
7760-036-4. 

Kr 120,- 

34. Nitter, M. 1998: Veertypeklassifisering ved hjelp av en objektiv statistisk 
metode: Iver Lunds vertypeklassifisering. (Abstract in English.) ISBN 
82-7760-037-2. Kr 90,- 

35. Opedal, A. 1999: Arkeologiens gardsforskning og utformingen av en 
norsk identitet. (Abstract in English.) ISBN 82-7760-065-8. Kr 90,- 

36. Hemdorff, O., Sageidet, B. & Soltvedt, E-C. (in prep.): Offersteder, tidlig 
jordbruk og gravroyser. IVAR-prosjektet. Arkeologi og naturvitenskap i en 
ny vannledningstrasé pa Jeren. ISBN 82-7760-073-9. 

37. Selsing, L. (red.) 2000: Norsk kvarteerbotanikk ved artusen-skiftet. 
Norwegian Quaternary Botany at the millenium. (Abstracts in English, 
four articles in English.) 

ISBN 82-7760-082-8. Kr 120,- 

38. Juhl, K. 2001: Austbo pa Hundvag gennem 10 000 ar. Arkeologiske 
undersogelser i Stavanger kommune 1987-1990, Rogaland, Syd-Vest 
Norge. (Abstract and summary in English.) ISBN 82-7760-083-6. Kr 90,- 

39. Borsheim, R.L. & Soltvedt, E-C. 2002: Gausel — utgravingene 1997- 
2000. (Abstract and summary in English.) 

ISBN 82-7760-089-5. Kr 150,- 

40. Bang-Andersen, S. 2004: Reinsdyrgraver i Setesdal Vesthei — analyse 
av gravenes beliggenhet, byggemate og brukshistorie. (Abstract and 
summary in English) ISBN 82-7760-102-6. Kr 90,- 

41. Selsing, L. (red.) 2004: Feministisk teori, kvinne- og kjonnsforskning i 
Rogaland. (Abstract and preface in English.) ISBN 82-7760-106-9. Kr 
110,- 

42. Lillehammer, G. 2004: Konflikter i landskapet. Kulturminnevern og 
kulturforstaelse: Alvedans og utmark i Ha kommune i Rogaland, SV- 
Norge. (Abstract in English) ISBN 82-7760-109-3. Kr 150,- 

43. Hogestal, M., Selsing, L., Loken, T., Nezroy, A.J. & Prosch-Danielsen, L. 
(red.) 2005: Konstruksjonsspor og byggeskikk. Maskinell flateavdekking 
— metodikk, tolking og forvaltning. (Abstracts in English.) ISBN 82-7760- 
120-4. Kr 130,- 

44, Simonsen, A. & Prosch-Danielsen, L. 2005: Okosystemer i endring. 
Tidlig jordbrukspavirkning innen kystlyngheibeltet i Sorvest-Norge. 
(Abstract in English.) ISBN 82-7760-121-2. 

Kr 90,- 

45. Kristoffersen, S. 2006: Kvinnedrakten fra Rogaland i folke-vandringstid. 
Draktutstyr. (Abstract in English.) 

ISBN 82-7760-127-1. Kr 100,- 

46. Wishman, E.H. 2007: Ver og klima over indre strok av Ostlandet 1781- 
1790. Et bidrag til Norges klimahistorie basert pa fire embetsmenns 
meteorologiske og klimarelaterte observasjoner ag andre nordiske kilder. 
(Abstract in English.) ISBN 82-7760-133-6. Kr 100,- 

47. Soltvedt, E.-C., Loken, T., Prasch-Danielsen, L., Borsheim, R.L. 
og Oma, K. 2007: Bondene pa Kvdlehodlene. Boplass-, jordbruks- og 
landskapsutvikling gjennom 6000 ar pd Jeren, SV-Norge. (Abstract in 
English.) ISBN 82-7760-134-4. Kr 150,- 

48. Bang-Andersen, S. 2008: De forste jegerne i Dyraheio. Utnyttelsen av 
Setesdal Vesthei i steinalder ca. 7000-3500 ar for natid. (Abstract and 
summary in English.) ISBN 82-7760-136-6. Kr 125,- 

49. Marianne Nitter og Einar S. Pedersen (red.) Tverrfaglige perspektiver. 
(Abstract and summary in English.) 

ISBN 978-82-7760-140-3. Kr 150,- 

50. Siv Kristoffersen og Bente Magnus: Spannformede kar. 
Utvikling og variasjon. (Abstract and summary in English.) 
ISBN 978-82-7760-143-4. Kr 200,- 

51. Lotte Selsing: Mennesker og natur i fiellet i Sor-Norge etter siste istid 
med hovedvekt pa mesolitikum.(Abstract and summary in English.) ISBN 
978-82-7760-149-6. 

52. Skjelstad, G. (red.) Steinalderboplasser pa Fosenhalvoya. (Abstract and 
summary in English.) ISBN 978-82-7760-150-2 

53. Marianne Nitter (red.) Tverrfaglige perspektiver 2. (Abstract and 
summary in English.) ISBN 978-82-7760-152-6. 


